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This is a summary of the instruments purchased by Professor C. K. Law (Principal
Investigator) under AFOSR Equipment Grant #86-0226 entitled, "Acquisition of Analytical
Instruments for Combustion Rescarch.” The budgeted instruments included a thermoanalytical
system and a quadrupole mass spectrometer and assorted support equipment. These instruments
were acquired for the purpose of determining variations in concentration and chemical
composition in reactive systems and identifying the key heat-relecase mechanisms and
quantifying the energetics of new fuel/propellant formulations.

While all the above instruments have been purchased, alternate vendors were selected
based on new technology, service and instrument maintenance and cost. The following is a
breakdown of the purchased items, listed by name and manufacturer. A brief description has
been included where differences with the original budget have occurred.

THERMOANALYTICAL INSTRUMENTS

While the original budget allocated frinds for a Perkin-Elmer system, a Du Pont system was
purchased instead. This change was based on superior sensitivity, versatility, ease of use, low
maintenance and cost. The thermoanalytical instrumentation system consists of the following
items:

¢ Thermal Analysis Station* Du Pont De Nemours
includes differential scanning calorimeter,
data analysis system, analysis software and
purity/kinetics/heat capacity software options

* Thermogravimetric Analyzer* Du Pont De Nemours
¢ Six-Pen Graphics Plotter* Hewlett-Packard
* Turbo-AT PC* Compubyte

w/enhanced graphics card, high resolution
NEC color monitor and math coprocessor

» Ten-Channel Data Acquisition System* Keithley

o Chart Recorder (dual channel)* Thermx

QUADRUPQOLE MASS SPECTROMETER

A Hewlett-Packard system was purchased over the budgeted Finnigan system due to a new
advance in quadrupole technology. Hewlett-Packard very recently developed a miniaturized
quadrupole system while also making the unit casicr and cheaper to service. Their data system
can be mastered quickly and their expertise in gas chromatography cannot be matched. The
Finnigan system, while offering high sensitivity and flexibility, was not truly a quadrupole
and thus suffered from producing non-classical inass spectra. This renders the mass spectral
library of limited use and would thercfore hinder compound identification, which is the
primary goal of our system. The Hewlett-Packard system consists of the following items:

* Mass Selective Detector (5971) Hewlett-Packard
includes data analysis station, software
mass spectral libraries, external tape
dnive, printer and graphics plotter




»  Gas Chromatograph (5890 Serics II)

includes micro TCD, sample events control

module, cryogenic valving, spiit/splitless
injector and capillary columns

¢ Vacuum Pumps
large* and small capacity pumps

° Pyroprobe* and Chamber*
includes programmable rate controller
and high heating-rate option

ACCESORIES AND INSTRUMENT INTERFACES

Hewlett-Packard

VWR Scientific

Varian Associates

While the following items did not explicitly appear on the budget, they were acquired
with funds saved from the purchase of the thermoanalytical and mass spectral instrumeuts.
The following items werce chosen in order to facilitate the merging of the two major instruments
with the principal investigator's existing laser facilitics. The creation of .. laser-driven fucl-
pyrolizer with on-line TGA/DSC/GC/MS holds potential to yield exhaustive qualitative and
quantitative thermochemical data under very well controlied conditions. The acquired

cquipment consists of the following items:
* DS/2Model 30PC*

* IBM PC Clone
includes math caprocessor
and enhanced griphics card

*  Oscilloscope

* Various Optics and Lenses

* Lock-in Amplifier and Light Chopper

» Spectrometer/Detector

¢  Vacuum QOven*

IBM

Dell Computers

Tektronics

TSI Inc.

Stanford Instruments
Princeton Instruments

Fisher Scientific

Upon transfer of the Principal Investigator from the University of California at Davis to
Princeton University, the entire thermoanalytical system and several smaller components of
the remaining systems were retained by the University of California. These items have been

indicated by an asterisk (*).

All the appropriated funds werc expended.
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